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Abstract

As the Unified Modeling Language (UML) becomes an industrial standard for object-oriented software
development, many system models have been specified in UML notation. For example, a system can be
described in terms of the functional view through the use case model, the static view through the class model,
and the dynamic view through activity or sequence model. In particular, activity model has more to do with
the subject of the modeling and the experience of the modeler; for business modeling, for modeling the logic
captured by a single use case or for modeling the detailed logic of a business rule. In this paper we propose

mapping rules and a transformation algorithm to translate a UML activity diagram into a Colored Petri Nets
(CPNs).
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// identify the transformed node
CheckedNode = CheckedNode U SourceNode;
|CheckedNode| = |CheckedNode| + 1 ;
ADNode = ADNode — SourceNode;
|ADNode| = |ADNode| — 1;
} /I if statement
findNextNode(AD); // find next node not transformed
} //while statement
return CPN(Place, Transition, Arc);
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/* Transformation Algorithm to translate UML activity diagram into CPN model
Input: A UML activity diagram AD = (ADNode, ADEdge), where
(1) ADNode is a set of activity nodes, and consists of a set of object nodes,
executable nodes, and control nodes,
ADNode = (ObjNode, ExecNode, CntINode).
The number of ADNode is described as [ADNode| =

(2) ObjNode is a set of object nodes and, consists of a set of pins, activity
parameters, central buffer nodes, data store nodes, and expansion nodes.

(3) ExecNode is a set of executable nodes, and consists of a set of actions and
structured activity nodes,
ExecNode = (Action, StructActNode).

(4) StructActNode is a set of structured activity nodes, and consists of a set of
conditional nodes, loop nodes, and sequence nodes,
StructActNode = (CondNode, LoopNode, SeqNode).

(5) CondNode and LoopNode have a set of actConds and testConds as guard
conditions, respectively.

(6) CntlNode is a set of control nodes, and consists of a set of initial nodes,

final nodes, fork nodes, join nodes, merge nodes, and decision nodes,
CntINode = (InitNode, FinalNode, JoinNode, ForkNode, MergeNode,
DecisionNode).
(7) ADEdge is a set of activity edges, and connects ADNode.5
The number of ADEdge is described as |ADEdge| =

Output: A Colored Petri Nets CPN = (Place, Transition, Arc), where

(1) Place is a finite set of places.

(2) Transition is a finite set of transitions.

(3) Arc is a finite set of arcs such that Place N Transition = Place N Arc =
Transition N Arc = @. */

Main Algorithm:

/* SourceNode and SourceEdge are sets of source nodes and edges in AD,
respectively. TargetNode is a set of look-ahead nodes in AD. CheckedNode
and CheckedEdge are sets of the transformed nodes and edges. Inscriptions
of places, transitions, and arcs in CPN are not described. */

{
|ADNode| = N; // the total number of nodes in AD
|SourceNode| = |CheckedNode| = |CheckedEdge| = 0;
SourceNode = CheckedNode = CheckedEdge = ®;
CPN.Place = CPN.Transition = CPN.Arc = ®;

while (|ADNode| # 0) {
SourceEdge = ®; TargetNode = ®; //initialvalueforedgeandlook-aheadnode
SourceNode = read(ADNode); //read one node
if (SourceNode != CheckedNode) { //check if the node is transformed
SourceEdge = readAll(ADEdge); //read all edges connecting to the node
/I check whether the edges connecting to the node exist or not
while (|SourceEdge| # 0) {
TargetNode = read(ADNode); // read the look-ahead node
TransActivityCPN (SourceNode, TargetNode, CPN.Place,
CPN.Transition, CPN.Arc);
|SourceEdge| = [SourceEdge| -1;
// identify the transformed edge
CheckedEdge = CheckedEdge U SourceEdge;
|CheckedEdge| = |CheckedEdge| + 1;
} I/ while statement

Partl (Verify of Inner While Loop)

/* Precondition: SourceEdge is a set of edges in AD which are not transformed
into CPN A |SourceEdge| = S, and CheckedEdge is a set of edges in AD

which are transformed into CPN A |CheckedEdge| = C. */

while (|SourceEdge| #+ 0) {
TargetNode = read(ADNode);
TransActivityCPN (SourceNode, TargetNode, CPN.Place,
CPN.Transition, CPN.Arc);
|SourceEdge| = |SourceEdge| -1;
CheckedEdge = CheckedEdge U SourceEdge;
|CheckedEdge| = |CheckedEdge| + 1;

/* Postcondition: S — |SourceEdge| = |CheckedEdge| — C.

Proof:

(1) On the initial entry to loop:
From Precondition, \SowcengeI = S and |Checkchdge\ = C, and also
S — |SourceEdge] = S — S = 0, and |CheckedEdge| — C = C — C = 0.
Therefore, Poslcondilion: S — |SourceEdge| = \CheckedEdge\ — C is true.

@

Suppose that Postcondition is true before a loop iteration.
Assume |SourceEdge| = X, |CheckedEdge| = Y, and S - X =Y - C
Then after the iteration: [SourceEdge| = |SourceEdge| — 1, and

|CheckedEdge| = \CheckedEdgeI ¥ 1,
thus, S- X -1)=(Y+1)-C,ie, S-X=Y -C.
Therefore, after the iteration, Postcondition: S — \SourceEdge\ =
|CheckedEdge| — C is true.

(3) So long as the loop has not terminated,
(Postcondition A (SourceEdge #+ 0))
= S - |SourceEdge| = |CheckedEdge| - C (SourceEdge # 0)
= |SourceEdge| > 0.
After each iteration, |SourceEdge| = |SourceEdge| -1.

(4) On exit from the loop:
(Postcondition ~(SourceEdge # 0)) = (Postcondition (SourceEdge = 0))
= S — 0 = |CheckedEdge| — C, i.e., S = |CheckedEdge| — C
Therefore, Postcondition: S — |SourceEdge| = |CheckedEdge| — C is true.
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